by adverse levels of a number of biological markers with recognized clinical relevance. A number of individual biomarkers as well as summary indicators of biological risk factors have been associated with poorer physical and cognitive function, more heart disease, and higher mortality (Seeman et al. 2004a; Seplaki et al. 2004) . Recent research has reported higher levels of some biological risk factors among Americans compared to British persons of the same age (Banks et al. 2006) . On the other hand, the United States appears to have lower levels of blood pressure than many European countries with higher life expectancy (Wolf-Maier et al. 2003) .
In this article, we compare the prevalence of clinically recognized risk levels in a number of biological risk factors for men and women across all adult ages in the United States and Japan. This comparison should help us better understand the paths to differential life expectancy between Americans and Japanese.
Background
A number of biological risk factors have been recognized as related to the leading causes of mortality, such as coronary heart disease (CHD) and stroke, and to overall mortality. Elevated blood pressure was one of the earliest known risk factors for heart disease; blood pressure is regularly monitored, with treatment prescribed for adverse levels, in both Japan and the United States. Higher blood pressure levels in Japan compared to the US were assumed to be one explanation for the higher level of stroke mortality among Japanese (Sarti et al. 2000) , although as we have shown in Table 1 , Japanese women no longer have higher cerebrovascular mortality than American women. Previous research indicates that the prevalence of hypertension in middle age to older adulthood is higher in Japan than in the United States, with the difference being larger for men than for women (Hayes and Taler 1998; Sekikawa and Hayakawa 2004; Ueshima 2007) . Of course, levels of blood pressure as well as the size of differentials can change over time. There has been an overall decline in blood pressure levels among Japanese (Ueshima 1990; Ueshima et al. 1987) ; while in the United States, the incidence of high blood pressure has increased in recent years, especially among women (Crimmins et al. 2005; Kim et al. 2006) . Additional indicators of risk also related to CHD, stroke, and mortality comprise what has become known as metabolic syndrome: adverse levels of weight, cholesterol, and triglycerides and problems with insulin processing. Japanese men and women have much lower levels of body mass index (BMI) than Americans (Ogden et al. 2004; Yoshiike et al. 1998) . BMI has increased in recent years, however, in both Japan (Yoshiike et al. 1998 ) and the United States (Crimmins et al. 2005) .
The increase in weight has been linked to an increase in diabetes in the United States (Mokdad et al. 2003) and is assumed to have had the same effect in Japan (Ito et al. 2003) . Despite increasing total cholesterol levels in Japan (Ueshima 2007) and recently decreasing levels in the US (Crimmins et al. 2005) , total cholesterol levels for middle-aged and older adults have been reported to be somewhat lower in Japan than in the US (Ueshima 2007) . High total cholesterol is associated with greater all-cause mortality in both countries (Anderson, Castelli, and Levy 1987; Okamura et al. 2008) , although the link between cholesterol and mortality varies across countries and may be weaker in Japan than in other countries (Verschuren et al. 1995) .
In addition to a link between individual biological markers and risk for adverse health outcomes, a number of studies have shown that summary indexes of biological risk for an individual are an even better predictor of subsequent CHD, death, and functioning problems (Crimmins et al. 2006; Crimmins and Seeman 2004; Hu et al. 2007; Karlamangla et al. 2006; Seeman et al. 2001 Seeman et al. , 2004b Zethelius et al. 2008) . Relating a summary measure with nine components to subsequent mortality in a sample of Americans aged 20 and over showed that having an average of three risk factors compared with none reduced life expectancy at age 20 by about six years (Crimmins, Kim, and Seeman 2008) . The explanation is that the presence of dysregulation in multiple somatic systems may interact to create higher risk than the additive independent effects. Risk factors in summary measures have included traditional cardiovascular and metabolic indicators discussed above as well as indicators of inflammation and coagulation, functioning of the hypothalamic-pituitary axis (HPA), and the sympathetic nervous system (SNS) (Crimmins et al. 2006; Seeman et al. 1997) .
In this article we use information from nationally representative samples in Japan and the United States to characterize levels of biological risk, using individual indicators and summary measures incorporating information on eight indicators of clinically defined risk by age and sex in the two countries.
We also examine differences in treatment of two components of risk, hypertension and elevated cholesterol, and the effect of differences in treatment of overall biological risk levels in Japan and the United States. Our hypothesis is that Americans will have higher levels of a number of biological risk factors than Japanese, and we think it is particularly useful to specify how individual risk factors measured using a set of major biomarkers differ between the two countries. We also compare a summary measure of biological risk for the two countries. Our findings clarify differences in risk factors for both men and women within nationally representative data sets that span the adult age range. Because the risk factors we examine have all been related to major chronic disease and mortality, we expect to improve our understanding of health differences that may be related to current and future life expectancy differences between the two countries.
Data and methods

Data sources
We use data from the US National Health and Nutrition Examination Survey (NHANES) (2001-06) and the Japanese Health and Nutrition Survey Report (2004) to investigate age patterns and national differences in biological markers of health among individuals aged 20 and older. The NHANES regularly monitors the health and nutritional status of children and adults in the United States. The survey also collects information about health behaviors and diet. Annually about 5,000 people undergo detailed interviews and medical examinations, including a number of physiological measures and laboratory tests. US counties are the primary sampling units for this survey, which employs a complex sampling design. When weighted, the sample is representative of the American noninstitutionalized population. We use the 2001-06 data since the data are released in two-year intervals, and this set of years is centered on 2004, thereby providing an appropriate chronological comparison with the Japanese data. We use individual-level data from NHANES based on a sample of 15,431 individuals aged 20 and older, 14,542 of whom participated in the laboratory testing used in this analysis.
The 2004 Japanese Health and Nutrition Survey is a subsample from the 2004 Kokumin Seikatsu Kiso Chousa (Comprehensive Survey of Living Conditions of People on Health and Welfare). Kokumin Seikatsu Kiso Chousa employs a two-stage random sampling method. Among 5,280 census tracts, 300 were sampled for inclusion in the Japanese National Health and Nutrition Survey (Katanoda and Matsumura 2002) . Because of the Niigata-Chuuetsu Earthquake in October 2004, however, the survey was not conducted in two of the 300 census tracts. From the census tracts, approximately 3,400 households and 9,300 household members were eligible for the survey. Among these, 6,509 were aged 20 or over and 6,188 participated in physiological measurements while 3,932 provided blood samples. The survey, used without weights, has been shown to be broadly representative of the Japanese population (Katanoda et al. 2005) . Women are slightly overrepresented in the sample (1-2 percent higher than in the population), perhaps because of their greater willingness to respond or greater accessibility. Also, Japanese ages 20-29 are slightly underrepresented in the sample, perhaps because of greater difficulty in contacting members of this age group.
The Japanese Health and Nutrition Survey provides information on participants' demographic characteristics, physical examinations, health behaviors, diet, and laboratory evaluations. The sample number varies across biological markers because some people did not participate in all tests. For this analysis, we have only group-level published data for Japanese.
Defining biological risk
In each country, we examine the percent of the population with measured levels above the clinically established level for defining risk related to eight indicators: systolic blood pressure (SBP), diastolic blood pressure (DBP), total cholesterol, high density lipoprotein (HDL) cholesterol, triglycerides, glycosylated hemoglobin, albumin, and BMI. Most of these are wellestablished indicators of cardiovascular and metabolic risk, and measurement is fairly standard in major laboratories around the world. Appendix Table  1 provides information on the collection and assay methods used in the two countries. Five of these indicators, measures of total cholesterol, HDL, triglycerides, glycosylated hemoglobin, and albumin, are based on assays from venous blood collection taken in a laboratory setting, which should produce comparable results in the two countries. Lipid assays used in both countries are certified by the US Centers for Disease Control and Prevention. While comparability across studies is always a concern, we would be more concerned about comparability if blood samples were being drawn in homes by nonmedical personnel or if assays were based on blood spots rather than standard laboratory procedures for whole blood collection (McDade, Williams, and Snodgrass 2007) . Cholesterol and triglyceride levels are indicators of lipid levels . Glycosylated hemoglobin is an indicator of recent insulin processing and an indicator of risk for diabetes (Rohlfing et al. 2000) . Low albumin is an indicator of both poor diet and inflammation and has been related to a number of adverse health consequences (KalantarZadeh et al. 2001; Reuben et al. 2000 Reuben et al. , 2002 . BMI is computed from measured height and weight in both studies; blood pressure, height, and weight are measured in physical exams by trained personnel.
In order to make our biomarker measurement as comparable as possible between the two countries, we adjust the sample used for some markers. For instance, we exclude blood pressure of pregnant women in the United States to make the data comparable with those from Japan, where blood pressure was measured only for nonpregnant women. In Japan the entire sample fasted for at least three hours before blood was taken; only about half the sample fasted in the United States. In order to include comparable data, triglyceride levels were included only for those who fasted for at least three hours in the US, resulting in a smaller sample than for the other biomarkers in the US.
The collection of blood pressure was done slightly differently in the two countries, although in both the measurement was done manually by trained personnel. In the United States, the components of blood pressure are measured three times and, in Japan, they are measured twice; in each case, the average of the readings is computed and used to determine high blood pressure. To ensure comparability, we compared the prevalence of high SBP and high DBP in the United States using both approaches and did not find significant differences in the level of high blood pressure using the two approaches.
The cutoff points indicating clinical risk are listed in Table 2 . While we recognize that the clinical significance of particular thresholds may differ across countries (e.g., with respect to weight: Ito et al. 2003; Reynolds et al. 2008 ; WHO Expert Consultation 2004), we use the same cutpoints for all markers in the two countries. We also examine treatment for hypertension and elevated cholesterol. We consider medication use as well as measured risk for SBP, DBP, and total cholesterol in creating alternative measures of risk. This allows us to examine national differences in risk, adjusting for use of drugs affecting specific risk factors.
We also compare the two populations on health behaviors that are known to be related to biological risk factors: current smoking, fat consumption, and exercise. 
Methods
We compare the prevalence of each individual risk factor in an age-sex group for the two countries. We also develop a summary measure of biological risk that represents the mean number of risk factors present for an individual, out of eight measured (above or below) risk levels in an age, sex, and country group. Average biological risk is the sum of the proportions in each age-sex group having high-risk levels of each of the eight biomarkers. More complicated approaches to measurement of biological risk have not proven to significantly increase predictive ability (Karlamangla et al. 2002; Singer, Ryff, and Seeman 2004) . In this case, without individual-level data for Japan, we have no alternative to our simple approach. The results are presented graphically with the vertical bars showing the 95 percent confidence intervals (CIs) surrounding the point estimates. The width of the 95 percent CIs is calculated as 1.96 times the standard error of the proportion.
Results
Measured biological risk
We begin by examining differences between the United States and Japan in the percentage of individuals who are overweight. We focus on overweight (BMI of 25 kg/m 2 or greater) rather than obesity (BMI of 30 kg/m 2 or greater) because this is the only high level of BMI for which detailed information is presented in the Japanese data. The percent of Americans overweight greatly exceeds that of Japanese in every age-sex group (Figure 1 ). Compared to Japanese, about 40 to 50 percent more Americans are overweight in each age group. Among men, the percent overweight is 2 to 3 times higher among Americans; among women, the percent overweight at ages less than 40 is 7 to 10 times higher in the United States than in Japan. For men and women in both countries, people 70 and older are less likely to be overweight than people in their 60s, perhaps reflecting the incidence of weight-related deaths.
Measured high blood pressure is more prevalent in Japan than in the United States after age 40 ( Figure 2 ). The differences for men are large: the proportion with high SBP is about twice as high in Japan as in the United States ( Figure 2a ). For women, the difference between the two countries is significant only at ages 50-59. Japanese have higher levels of high DBP after age 40 (Figure 2b ). The differences between men in the two countries in highrisk levels of DBP are even greater than differences for SBP.
The differences between Americans and Japanese in high-risk total cholesterol are more complex (Figure 3a) . American men have significantly higher levels at late middle ages (ages 50-59); at these ages there is no difference for women. On the other hand, Japanese women have lower levels than American women up to age 40 and at ages 70 and over. American men and women have a significantly higher prevalence of high-risk-low-HDL than their Japanese counterparts until the old ages (Figure 3b ). In fact, in a number of age groups, American men and women are 2 to 3 times more likely to have low HDL. American women in their 20s and 30s are 10 to 20 times more likely to have low HDL than Japanese women.
High levels of triglycerides are significantly more prevalent among American women below age 40; by contrast, for men, the percent with high levels of triglycerides is the same at all ages in the two countries (Figure 4a ). Adverse levels of glycosylated hemoglobin are more prevalent among American women than among Japanese women in some age groups (Figure 4b ). Among men, Americans have a significantly higher level of glycosylated hemoglobin at ages 60-69. Low albumin is very uncommon among Japanese women but characterizes a high percent of American women, particularly those at younger ages ( Figure 4c ). The percent with low albumin rises with age among American men and is significantly higher among American men than Japanese men at most ages, but the differences between men in the two countries are not as great as among women.
Biological risk and medication use
Because the prevalence of some risk factors is affected by medication use, examination of the use of medications and the level of control of risk achieved through medication use in the two countries is indicative of how medical care may differentially affect biological risk. Measured blood pressure can be altered by the use of medication to lower blood pressure. Some of those with blood pressure measured even below the cutoff level have been diagnosed with high blood pressure in the past and use medication to control blood pres- sure. If one has had high blood pressure and it is now controlled, mortality risk may still be elevated (Benetos et al. 2003) .
In both the United States and Japan, treatment for hypertension is recommended when SBP is ≥140 mmHg and DBP is ≥90 mmHg (Chobanian et al. 2003 ; Japan Society of Hypertension 2008). After age 30 and before age 70, more Americans than Japanese are taking blood pressure medication (Figure 5a ). The differences in use of antihypertensive medication are even greater among women than men. About 10 to 20 percent more women in the United States are taking medication in each age group from 40 to 70. The use of medication is similar among the youngest and oldest age groups in the two countries. While guidelines for treatment of hypertension are the same in Japan as in the US, Americans who take medication to lower blood pressure are more likely than Japanese taking medication to achieve control of both SBP and DBP. This means that Americans are both more likely to use medication to control the risk of hypertension and more effective in reducing hypertension when medication is used. In both countries, younger people are more likely to achieve control of SBP than older people ( Figure 5b) ; for DBP, the control is better at older ages ( Figure 5c ). If we define high-risk blood pressure to include people who are taking blood pressure medication along with people with high measured risk, we have a better indication of the prevalence of those who have ever had highrisk levels of blood pressure. When this is done, the national differences in level of high-risk SBP change. Among men, the differences in prevalence are now small and generally insignificant, but Japanese men still have a higher prevalence of hypertension. American and Japanese women have similar levels of ever-having high SBP (Figure 5d ). The results are similar when medication use is considered along with measured high DBP (Figure 5e ).
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Current guidelines recommend treatment for elevated levels of lipids at lower levels in Japan than in the United States (high total cholesterol is >220 mg/dL in Japan and ≥240 mg/dL in the US; high triglycerides >150 mg/dL in Japan and ≥200 mg/dL in the US) (Atherosclerosis Society of Japan 2008; Expert Panel 2001). In spite of the higher levels at which treatment is recom- mended in the United States, American men and women are more likely to be taking cholesterol-lowering medication at all ages ( Figure 6a) ; the differences are significant over age 30 for both men and women. Use of medication increases with age in all groups, but even over age 70 very few Japanese men report taking such medication (12.4 percent) while the corresponding figure is a third (32.7 percent) for American men. The differences among women in the two countries are smaller. Japanese women are more likely than Japanese men of the same age to take cholesterol-lowering medication after age 50. In the United States, use among men and women is the same FIGURE 5 Percent of Japanese and US men and women by age: a. Taking blood pressure medication at ages 70 and over; before that, it is somewhat more common among men. Among those using medication, control of total cholesterol is about the same among Japanese and American men; American women have higher levels of control in middle age (40-49) (Figure 6b ). If use of medication is taken into account in defining high-risk levels of total cholesterol, Americans fare somewhat worse than they did when we use the indicator based only on measured high total cholesterol (Figure 6c ). The percent of American men with total cholesterol that is either being treated or is measured high is significantly greater than that for Japanese men over age 50. For women, Americans have significantly higher levels of diagnosed high total cholesterol than Japanese at all ages except for women in their 20s and 50s.
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Summary measures
We now compare summary measures of biological risk, indicating the average number of measured risk factors out of eight (Figure 7a ). The level of biologi- cal risk is higher among Americans than among Japanese at all ages, although for men the difference is not significant over age 40. The differences between American and Japanese women are generally larger than those for men, particularly at younger ages, and they are significant across the age range. Such a. Taking cholesterol-lowering medication differences by age in cross-sectional data could reflect biological risk rising at an earlier age among Americans than among Japanese, particularly among 
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Japan FIGURE 7 Average number of high-risk biomarkers out of eight biomarkers for Japanese and US men and women, by age: Where persons using medication to lower either systolic blood pressure and/or total cholesterol are considered at high risk women; or they could reflect cohort differences, with increasing divergence between the two countries among younger cohorts. If we compute the summary measure of biological risk using the same eight indicators, but define SBP and total cholesterol as high risk when a person is using medication for high levels of either of these conditions, the pattern of differences is about the same except that American men in their 60s have significantly higher risk than Japanese men of the same age (Figure 7b) . We also find that women in the two countries have the same level of risk over age 70. For both men and women, Americans have higher risk at earlier ages.
Males
US Japan
Males
US Japan
K K K K K K K K K K K K F F F F F F K K K K K K K K K K K K T T T T T
The effect of overweight and obesity
As indicated in Figure 1 , many more Americans than Japanese are overweight. These national differences have grown larger in recent years, particularly among women at younger adult ages (Figure 8 ). Over the last two or three decades, overweight has increased markedly among both men and women in the United States and among men in Japan. Japanese women have not seen sharp increases. Because of the very large difference between Americans and Japanese in the prevalence of being overweight, and the fact that being overweight is a precursor to many of the other risk factors considered, such as hypertension, high total cholesterol, and high triglycerides (Must et al. 1999 ; National Heart, Lung, and Blood Institute 1998; Pi-Sunyer 1993), we estimate the effect of differential obesity on the overall level of biological risk. Only 3 percent of Japanese are obese (BMI ≥ 30 kg/m 2 ) as opposed to 34.8 percent of Americans. Because we do not have individual-level data for Japanese, we cannot eliminate obese persons from the Japanese data. of biological risk for the nonobese subsample and compare it to the summary measure for all Japanese. Among the sample of nonobese Americans, 50.2 percent are overweight, which is still about twice as high as the 26.3 percent overweight among Japanese. The average summary risk level for nonobese American men is the same as that for Japanese men at every age. Nonobese American women have similar levels of risk to Japanese women from ages 40 and over, but American women younger than age 40 have excess risk (Figure 7c ).
Discussion and conclusions
American men and women overall have higher levels of biological risk than Japanese, particularly at ages up to 50. Three findings are noteworthy. First, the differences in prevalence in many markers of risk between American and Japanese women are particularly large at younger ages. Second, prescription drug use in the United States has become an important mechanism of controlling both individual risk and the population prevalence of high cholesterol and high blood pressure. Without the higher use of prescription drugs, the United States would have even more elevated levels of risk. Third, the role of body weight in the United States appears to be highly significant. If we eliminate obese persons, the American population becomes similar to the Japanese population in the summary level of biological risk, except in the case of younger women. This is, of course, only an exercise in indicating the possible potential of weight; we cannot conclude that being overweight is the reason that biological risk and mortality are higher in the United States. In fact, a number of studies have shown that higher weight is not always linked to higher mortality in either country (Flegal et al. 2005; Kuriyama et al. 2004 ). However, the weight differences between the two countries undoubtedly result from differences in fundamental behaviors and culture that may have additional important health influences.
While weight is clearly a much greater health problem among Americans, differences between the two countries in the other individual biological risk factors are complex. Measured levels of blood pressure are higher for Japanese than for Americans. While high blood pressure may result from different circumstances in the two countries, our analysis shows that the lower levels of measured high blood pressure in the United States are the result of more Americans using medication to reduce blood pressure and using this medication more effectively than Japanese. On the other hand, measured lipid levels tend to be higher among Americans than among Japanese and would be even higher if Americans were not more likely to use cholesterollowering medication. The levels of glycosylated hemoglobin are also more likely to be high among Americans. However, high levels of triglycerides, another metabolic indicator, are not more common among American men, indicating that not all of the factors in the metabolic syndrome are higher among Americans. Additionally, inflammation, as indicated by low albumin levels, seems particularly high among American women relative to their Japanese counterparts.
Comparisons of levels of biological markers for late-middle-aged persons between non-Hispanic whites in the United States and in Britain have shown that Americans have similar levels of hypertension but are more likely to have adverse levels of weight, glycosylated hemoglobin, inflammation, and HDL cholesterol than the British (Banks et al. 2006) . On the other hand, the United States has a relatively low level of hypertension compared to a number of European countries (Wolf-Maier et al. 2003) . Our findings for Japan add to the literature that suggests that Americans have worse levels of a number of clinical predictors of poor health, particularly the metabolic and inflammatory markers but not hypertension. Also, our findings of a larger difference at younger ages in biological risk between Japan and the United States may suggest that changes in physiological dysregulation occur at younger ages among Americans, or differ more substantially between recent Japanese and American adult cohorts. If more years are spent with dysregulation by the time Americans reach older age, this may provide another impetus for shorter life expectancy.
Many factors can be invoked in explaining the observed differences in risk factors between the two countries. Differences in health care, culture, diet, behaviors, and other lifestyle factors may play a role. The differences in biological risk are unlikely to be explained by differences in per capita health care spending, since less is spent on health care in Japan than in the United States (Hagist and Kotlikoff 2005) . The differences, however, may be related to the availability of health care throughout life in the two countries. Some studies have suggested that one reason for relatively good health in Japan is the presence of a well-established system of universal health care (Wise and Yashiro 2006) . While all Japanese are provided health care coverage either through universal health insurance or through employment-based insurance (Barker 2006; Bean 2005) , many people in the United States spend years without health insurance. This may be one reason that socioeconomic differences in health in Japan are small relative to those in the United States (Marmot and Davey Smith 1989) .
Low-fat diets among Japanese have been suggested as one of the reasons for their low levels of obesity and high levels of life expectancy (Marmot and Davey Smith 1989) . Evidence from the two surveys analyzed here indicates that the percent of calories from fat is lower in Japan than in the United States after age 20 (Figure 9a ). The differences are widest at the oldest ages. In Japan, the percent of calories from fat declines with age in these cross-sectional data; in the United States, it is constant across age. The change with age in Japan could reflect cohort changes in the consumption of nontraditional foods by younger people. Available measures of exercise are not ideal, as they tend to emphasize rigorous, routine, and formal exercise rather than total energy expenditure; nor are they perfectly comparable between the two countries. But given these caveats, the data indicate similar exercise behavior in both countries up to age 50 and more exercise among older Japanese (Figure 9b ). Current smokers are more common among Japanese males. Among females, the differences are small and tend to be insignificant at the oldest ages, but American women smoke more at younger ages (Figure 9c ). Numerous limitations to our analysis must be mentioned. The lack of individual-level data for Japanese eliminates any ability to link individual levels in one risk factor to levels of other risk factors as well as to other social, demographic, and behavioral factors. In addition, we are limited in the physiological indicators that we can investigate; many physiological paths are not included in our analysis. For instance, neither survey includes markers of HPA or SNS dysregulation, which could reflect different levels of stress and social support related to differences in the social structures of the two countries.
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The greatest limitation in these data for both countries is that they are cross-sectional. Our data are displayed by age, but age differences at one historical date are not necessarily representative of how any one cohort ages. We cannot separate age and cohort effects in interpreting the observed differences. Perhaps most importantly, we cannot link the presence of the risk factors to subsequent mortality to see how the relationships differ between countries. Studies in Taiwan have found the links of some of these variables to mortality to be somewhat smaller than those reported in the United States (Goldman et al. 2006) . Thus, we must be cautious in linking observed differences in biological risks to differences in life expectancy. We observe the largest differences between Japanese and Americans at younger ages, which are not the ages when death occurs for most people. The differences in life expectancy between the United States and Japan result from deaths at the oldest years, when the biological risk between the two countries is currently much more similar. It is difficult to determine how mortality has already selected the group that has reached or is approaching old age in both countries, and this selection is certainly linked to the level of both past and current biological risk (Crimmins, Kim, and Seeman 2008) . Most people who are dying now lived much of their lives in epidemiological and risk-factor regimes different from those experienced by much younger Japanese and Americans.
In addition, we do not know how long any one person has had an indicator of dysregulation at a given age. Cumulative wear and tear on a system may be what leads to mortality, but one cannot conclude this from crosssectional data. Our data are consistent with the idea that Americans have an earlier onset of conditions and more years of dysregulation by the time they reach ages with high risk of mortality. Perhaps the dysregulation attached to high weight levels over many years among Americans is now being reflected in mortality. On the other hand, Japanese men appear to be getting away with smoking, perhaps because they took it up more recently than men in some other countries. We can only suggest these possibilities, which would have to be examined with panel data.
Notwithstanding these limitations, we think that our analysis points to some of the physiological factors that underlie the relatively low level of American life expectancy. It provides documentation of relatively high incidence of risk factors among Americans across the age range, and the fact that these differences are largest between younger adults in the two countries may be an indication that life expectancy in Japan and the United States will continue to diverge. 
APPENDIX TABLE 1 Collection and assay methods used in the United States and Japan
